
(.9) ********* mwm\ hhhiiimuiiuhii 

(43)BRttBBB <10)B»&IH»* 
2003^6 E 5 B (05.06.2003) pct WO 03/046186 A 1 

(51) BBSftffftfS 7 : C12N 15/67, C12Q 1/68, C12N (TAIRAJKazunari) [JP/JP]; T 305-0046 £ O < li 

5/00, A61K 45/00, 48/00, A01K 67/027 $S2T|4f29§ Ibaraki (JP). g£ S (MTYAG- 

ISHI,Makoto) [JP/JP]; T 270-1 166 8 
(21) BBgfflffiS^: PCT/JP02/12447 «^-121-1 Z*-(t JUX8?iR- 5 0 3^1 Chiba 



(22) B&tfJBIB: 2002*11 £28 B (28.11.2002) 



(JP). 



(2S\ BKttMWmii- B*I§ (74) ftSA: jf^tOS, H(SHIMlZU,Hatsushietal.); t 

u 300-0847 -nm ±m mi -1 - 1 h«o< «e 

(26) BIS^Momif : B *1§ JU 6 S§ Ibaraki (JP). 

(30) fSizr^o, < 81 > }g ^ B ^ AG > ^ ^ AT ' AU ' BA > BB > 

15 fig 2001-363385 BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 

2001 * 1 1 £ 28 B (28.1 1.2001) JP DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
PCT/JP02-1 1293 ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 

2002 # 1 0 n 30 B (30. 1 0.2002) JP LU, LV, MA, MD, MG, MK, MN, M W, MX, MZ, NO, NZ, 

> 3 >-fe - (CEN- ™, TO, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU.ZA, 

TER FOR ADVANCED SCIENCE AND TECHNOL- ZM ' ZW 
OGY INCUBATION, LTD.) [JP/JP]; t 100-0005 

• TttHBftOrt-TBSSl^gtfL/rtlfJI,^ (84) *l£Bfj£«;: ARJPOftlt(GH,GM, KE.LS, MW, 

= 6 PS Tokyo (JP) MZ, SD, SL, SZ, TZ, UG, ZM ZW), a— -j i/Tft^t 

^ (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P «V / < 

= (72) f§W*; <fc ftVf (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, 

J (75) AHtt/tUHA (Hikmiz-o^xtoft): *JtAMft GB, GR, IE, it, LU, mc, NL, pt, SE, SK, TR), oapi ft 

= mm*] 

{§ (54) Title: siRNA EXPRESSION SYSTEM AND PROCESS FO RPRODUCING FUNCTIONAL GENE KNOCKDOWN CELL 
= OR THE LIKE USING THE SAME 

j (54) ft9l®<Btt: siRNAHSi'T.T-AfcJc^Ctv^ffl^frai^ite?-/ 9^^®fa&0>£.£35& 

= (57) Abstract: An in vivo siRNA expression system whereby an si(small interfering)RNA is expressed in cells. This system has an 

==: antisense code DNA encoding an antisense RNA to a domain of a target gene mRNA, a sense code DNA encoding a sense RNA in 

Si a domain of the target gene mRNA, and one or more promoters for expressing the above-described antisense RNA and the above- 

S described sense RNA by the above-described antisense code DNA and the above-described sense code DNA. 

M (57) SfcJ: 

| *5BW©in vivo siW(Af6SS/^xAttaiartTsiaa«W)RNAS5e^$"& 

< NA&3-FLfc7>^*>*3-FDNAi:, ||WB«W*e^iiRNA©Virn^©« 

00 ^© : fe>XRNA^l]-h*b7c-fe>7 > n-KDNA<i:, ffSE7>^-t>X3- HDNA^ 
^ J; tff/Jlc-fc: n - KDNA<k D 7 >3Hr RNA:fe «k Xfm&± >*RNA£fS5i 

1 BEST AVAILABLE COPY 



wo 03/046186 M laiiiiiaiiiiiiimiiiiiiiiiiBii 



ft (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 2X?3- K&t/ti&OTBSglCOl^T I*, £8j&fT£*V-& 
NE, SN, TD, TG). &PCTHM V hfl>^SSIw}iit$tlTL^ r=i-Ki:HS^ 



WO 03/046186 



PCT/JP02/12447 



mmm 

RNA^F# (RNA interference, &TF TRNAij £PWf 3) te, 
RNA<hfr&fc5-S&RNA (&T, fdsRNAj £B&*rrs) ^IKCiAt^I 
£0£5KRNAi&, *«Bt€?©*fl*«HWb#*tt^6, ft* 

. ±fBRNAi«, £«K «at*^T5RfiSnfc«« (Fire.^A. et al. Potent an 
d specific genetic interference by double-stranded RNA in Caenorhabditi 
s elegans. Nature 391, 806-811, (1998)) v »m0#fc6f, *S 

nTV^S (Fire, A. RNA-triggered gene silencing. Trends Genet. 15, 358- 
363 (1999), Sharp, P. A. RNA interference 2001. Genes Dev. 15, 485-490 
(2001), Hammond, S. M., Caudy, A. A. & Hannon, G. J. Post-transcription 
al gene silencing by double-stranded RNA. Nature Rev. Genet. 2, 110-111 
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ence. Nat Struct Biol. 8, 746-750 (2001)) . 2in6ft«T?tt, *Rfc** 

c * d RNAi e> nta*. jgxs nfedsmt j: d fi£**rr s ^ ^ 
fws^iiM^^ > a° * mamms n, rnai £H 

z>z.t\z&r>, m%Wimmmx^mM^mmvn^>^ttim^nrc (Eibashi 

r, S. M et al. Duplexes of 21-nucleotide RNAs mediate RNA interference 
in cultured mammalian cells. Nature 411, 494-498 (2001), Caplen, N. J. 
et al. Specific inhibition of gene expression by small double-stranded 
RNAs in invertebrate and vertebrate systems. Proc Natl Acad Sci U S A 9 
8, 9742-9747 (2001)) . 

±!3©siD> m^m^nmrbmmo+wftwk-n.m obtf, tsirnaj t 
*m*&zt\z£Qs mizmm-rzctizmistcft, z.0mk\ 
^mmhxM^^mmi\z^mtmm^m^mm^mrc^\zu. mm 

o 

L*wt#&, smh*ftmfr$mA?%®<»®mb®Miz&m*T*&Q. 



WO 03/046186 



PCT/JP02/12447 



3 

sim*lS«fflViTRNAi*Riirr*^ttt38»ttK:^^S. 

ga©B 

^^7>«^©^m^, siKNASSS^XxASJB^Tflflete?© 

*©ll»fc:j*#b&. ffcfr^ #IPJte> 
CD Ml*)Ts i (M&=P&) Wh*mi ^t^yXrATSoT, 
^5t^mRNA©Virn^©^^-r5T>^-fe>XRNA^n- F bfc7 > 

lufB^^J3ie : ?mRNA©V^-rn^©«©-fe>XRNA^n- F bfc-fe>*3- H 

xm^ckr;t&l3t>7;RNAS^$it?>--^±©ya ; e-^i:^#^^^ siR 
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3 fB«©siRNA5ES'>*xA* 

(4) ^sn*siRHA3W«n«iWfci575S3o«iawrr**. ci 

[63 577yf0-*O«i^7->T*D, ^fr^^K?^ 
(53 IBIfeOsiRNA^v'XxA, 

(73 175M7^©^;^y^£c^ C 5 3 fBiSt©siRNA!^^> / X'7 : 'A% 
(83 173S7fl©;t;^SW, C53 flBtt<0siRNA»S->*xA, 
(93 i75S7li©/tM/^:£cW5XTy^©M;fr£*Bl}> C5:i ^ <DsiR 
NA^^XxA> 

(103 ^ , at-^*5polll»*fcttpollll*^at--^T?*5\ C13 
(93 (D^n^\zmM<DsimmM^^ ; rA, 

(1 13 polIII^o^-^jWrc^D^-^T?**, (13 7bM (1 03 ©^ 

(1 23 7M-*]WBiOTftofe©T*** Cl'3 75M (1 13 ©Wfn 
^^fB^^siRNA^^xA, 
(133 yn^-^^T>^-fe>X3-HDNAt, •fe>X3-FDNA©±»fc 

*n*n«.&nw* (13 nm. (123 ©v^rn^icBitosiKNAssa^x 

(143 ETF© (a) ~ (c) ©Vi-ftLA^.fc^i-loxPE^iii^.^tifc* 

mmm»imz cn 75M C133 ©^-rn^^iB^©siRNA^^T-A, 

(a) 7D*-*fl©DSBfcPSE£fclElR**ttT«l*.* ^©^ DSE©jfi^<tPS 
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(b) ^ D ^-^»tt*fiM«b#*±5K:fi«*nfcDSBfcPSBt©MK:loxPS 
DSB©±»*fc»aPSB©T*lCt>5-^©loxPS«I^S 

±.\z^tzm\<D^^-mh^\z^n^nm^nrc. cn 75s (14) © 
-&&/vT*&m\zmmisntz3-~vh®frM\zm^nT^z en c 

Cl 73 ETF© <a) ~ (d) ©^'fn^©J: , 5fcloxPE59*HiA.6nfc» 
(a) y D : t _^fl0DSE£PSE£&ie»£*ttT<B;U *©IH* DSE©ifi$<hPS 

mX. DSE©±«E*fc^SE©T«t^ ! bd-*^©loxP^m^§ 

( c ) 7 >X 3 - HDHA*fctt-fe >X =1 - h*DNA£&t? «fc O tCHO© 1 oxP 

(d) u>*-fcxhy^E?a ttttt) &mx, mffl&®&&5\z 

-^©loxP^Hf 

Cl 8) 7>^-fe>^3-FDNAfc-fe>X3-FDNAt*«^^-^-t^ 
«fenfc, Cl 6] Cl 73 KlEKWsiRNASSa^xA, 

C193 C153 £fcte C183 tc 

|B^© s i RNA3&5I ->XtA, 
C2 0) ^^-j*^/!****-"*?*** (15) C18:i ICSB 
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(2 1) Cl 5) %.tdt as) 

C22] CD C2 id (D^nft\ztzM<Dsmmwy^&&&$fis 

C 2 3 ) ^BS«?LillMfl&T$>^>> C 2 2 ] f3*fc©M> 

[2 4] CD 7bm C2 1] 0V^Tn/&ncifBm©siRNA^^X7-A^Wb 

[2 53 [1) 7!>S C2 1] (DV^n^lcE^CDsiRNA^^xA^mi 

[2 6) g^lMtn?&&, C2 5) fB*£<£>mtK 

[2 8) IBJftrtTfsim^'f ^7U--fe5gS***>'^xAT?*oT, 
fffjfBs iRNAn - FDMASSEtt * 5 Ir! UT, taSz^0*tt*n©«*> 6> 

sv^^ffiiir?)RNA^M$-&#^=:^©^D ; &-^^> *Hi*.&nfc, sirna 

C2 9) IBfcrtTsiBIA^-f^U-ftWI***^^^*^^ 
NAfcSU >^-^^T^lBj^^MbfeXxAMsiRNA^3.-^ h<h> 

^E-^£> ^^e.nfc, siRNA^'f 77 U "^IyXrA> 
[3 0) »*n*slMIA^«tl**IWK:i 57SS4 9 C 
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2 8] (2 9) |B*<DsiRNAM ^9U-»3g^xA, 

C3 1) »asn*8iRNA3WR«n«RWK:i 5 75M3 5**»Tfc*, C 

2 8) Stcfe (2 9) IB«c©siRNA7-r^U-^>'XxA, 
C3 23 »S^hSsiRKA3W^Stl«l*WK:i 5 75^3 0 5, C 

2 8) (2 9) |B«c0siRNA7'f^7U-^^xA> 

(3 3) siRNAtC^^^RNA^^^T^-MMRNA^^^^X^^^^fe 
[2 8) 75S C3 2) ©ViTn^fc|Bm©siKNA7-r^7U- 

(3 4) ^D^-^^polimSfcttpolIII^n^-^T?*^, C2 8) 75 
£ (3 3) ©ViTn*^IB«©siRNA7<^7U--5fiiB">^7 1 A, 

(3 5) :/n*-#jWS*JtBfct>©T?**» C2 8) 75M (3 3) <Wf 
tl*>fc«Bft©siRNA7-f ^7 U -^Iv'XtA, 

(3 6) JERSnSsiRNAtf, 7>^A^RNAm^e>«^^tl5, (2 8)75 
£ (3 3) ©Vi-rnJ&MC|Bm©siRNA7-f ^7'J-»>XfA, 

C3 7) y^-"r4 >tffm*^tsm*(D 

TMtbZZ£\Z&vTm&-ZtlZ* C2 8) 75IS (3 3) (CfBm©siRNA7-<^ 

(3 8) »£3n*siWlA#, ffij8c©cDNASfettyyADNA©siRNAjS^©SP 
^M-DNAiC^-pTn-b^tl^RNA^^S^^nS, [2 8) 75M (3 3) 

(3 9) (2 8) 75£ (3 8) ©ViTn^K:l3«©siRNA^<^7U-5SS'> 

^^©^n^no^xxAcko^^siRNA^BS^ns, sirm^ 7*7 

(4 0) (2 8) 75£ (3 8) mvf n^fcf3m©siRNA^7*7U-f£^> 



WO 03/046186 PCT/JP02/12447 

8 

*xA££te (3 9] |3m©siRNA^^^7U-^^T-A^#^»^ 
MBsiRNA^ 7? U -^^xA*fc«IWW^^A*nfcim« 

(4 2] C2 8] C3 8] (D^Tn^^lBmOsiRNA^-r^^U-^^ 

^H^O^-(Di!l®««^TsiRNA^^$^5^xA^M-r?>o £CDsi 
RNA»S~>XxAfctt» ^it^ : PmRNA(D^-rn^©M^^T^7>^-fe>X 

£ £tfti»te >X □ - HDNAJ; D >^-fe >XRNA& J:l«WB-fe >*KNAfcB 

TsiRNAj if^»«iaBJi&^T#tt<&^S^Vi«gH0^»^^S-mm8N 
A***U TuschlC (ft*) fcJ:D^*nfc^21~28«»#CMSn* 

5~49SSMi:> ff»£H:15~35***rfc, S&fcMfctt21~30**#fc-r* 
**V>tt, ^^n^siRNAd^^tlS^W^-S^RNA^ 
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WTt>£<, siRNA^^^^RNA^^I-^^SMRNA^f fc, )VV*J* 

T17?>S5{®^£nSo 

^-r^)T>^>X3-FDNAi:-fe>X3-mAt(DF B 1T0ii^^ 
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m *mmti~ Tuschie urn) fccfcowi^nfcj^&s'fc^^aib 
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A <Dtfe<D&fcfc% «k ^ 5 s - 3 - h* b T SDNAIBJT? ©«JM. 
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X^o ^^-^©siRNA©^^ /|^7ftH*WfcWRA© 

wrn#©** ow*"fcWJt» fc«^mftfi*.Tt>J:^ £©&#™ 

Ate, ±»bfc«k3fc, tRNA, rRNA*fe^^;VXRNA©ck5^^0RNA^?T 

l/fc#oT, EST (Expressed Sequence Tag) ^©nRKAC-BfcfcW 

rr>^-fe>XRNAj tt, *Wafi?©iiRNAfcffi*r*E^^&«:S«T?*D 

nTV^S. r-fe>XRNAj ±fB7>^-fe>XRNAtffi*rrSB^S«A, « 
*Wft7>5H:>XBIAfcr=-U>^lxTsiENAftft*i'*. Z.tl$7>9* 
>*RNA£-fe>XRNA^ flHTCtt, RNA^gfc,fc DiM*nfc^ *»93T? 
«U zmSHNAtt^n^n, siRNA^^XxA4 1 ©T>^'t>XRNASrn-r^b 
fcDNA (7>^-fe>X3-r ; DNA) , -fe>*RNA£3- PLfcBKA (-fe>*3-FD 

na) &vnmn'e%mznz>o 
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•re*. Mftiw^Ttt, 7 >«>X3-nittt-t^3-raAoi 
. n©* ^mmwsZT^temvtcmmmmmGtzswkz&m 

^£SrU>^-DNA^f^V^21t^#*o 

7>^"fe>X3-FDNAi:-fe>X3-FDNAi©5' *eft^tlfc> * 
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, ±tB&DNA«kt)»*-r5RNAM4b#5 , b©T?*n«, polll*, polIII*© 

^?nrb&^&, ff*b<ttsim©J:5ttfiViBiA©«fifcabfcpoiiii* 

tRNA^D^, VhDW^ttLTR^P^, 7tV9 
^OVXVA 1 ^P^-^ 5S rRNA^D^> 7SKRNA^- 
9. 7SL RNA^Dt 1 -^, HI RNA7'n^fei^^f5-W 
ft*, ±|BU6yD^-^«RNA(D3 *5|dSK:4**©tf U 5?>tt»ftfWP 

n© 3' *i%<DmmZ7>tt>^- FDNA^lM^XP- HDMAO 
ftIfflB?iJ£bTA£0, 1, 2, 3£fctt4*fiHtt*Hfcfc*0, **»K:£ 

«an*8iRNA3 , 5W©*ffl*eftic4, 3, 2, 1, oarac***^* 1 ^ 

KS?*«i«*5fc»t, 7>n>X3-BNA 

>)tt^40£UdM*bfcfi8K rtU >FD-A*Ki*»rtb#*K*l&2* 

^p*-*, T3^"^ SP6^-^ RSV^D^ EF- 
i^pt-^ fl-T^^o^-^ r-^P^U^P^-^^ SR 
^Pt-^ftt'^^^t^^ fcfcb, polII*£/BV>fc»£fctt, 
P olIII*©*3&^raATttfe<, ©KNAfcbT^fcSft*. 
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tiKowB u *w a««3 - h s nfc«w**n*n«i a. -^ns., c © ± 5 &r 

Sfc, M©^P^^©T«lCfF«TWfc*n*tiai»*«fe«k^ (0 2 0 

±BT >ft>X3- FDNASfc tt-fe >X3- b*DNA©5' NKDtfA U #1f A 

(Biochem. Biophys. Res. Commu n., Vol.186, pp. 1271-1279 (1 
992); Proc. Natl. Aca d. Sci. USA, Vol.90, pp. 11302-11306 (1993)) . 
U ^77°D^~>>^^3Utflf<AT&&PID, tfl©£©J:5fcSB?iJ 
TfeckV^ (BIO medica, Vol.7, pp.89-94 (1992)) . U^Ag^A^ 

dt*tr*st>©T?*ntf, mm, 'vrK>fflu*WA. hdvu^w 

A, 7^9k*^**©U^^A&2*«Vvr'bJ;l> (Gene, Vol.122, pp.8 
5-90 (1992)) . U^WAWWBWfcbTH:, 6'* 3* JHWWE 'J *W 
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UH (NttA, G, C, UT£D> HIS A, C, UTfcS. VvTn©l&*£fc 

*T?t>j:v^ ffafctM%>»*JKWr3n* rcucj #«kn) b*h©3' 

7>^-fe>XRNA^fe«-b>XRNA ©5'JB, 3'^t#iPL, 7>^-fe 
2Jtt©£ffl£^^afc«>fc, 7>3Hr>*RNA» ir>XRNA<D5' *«^r l"C 

j tbfcjft 3Si©t-;w\>^tt§«^cn 5'*»tt rcj kiisss 

ilfct*. H2Dfcw*r«J«T?H, />75:<i:feGUC|B^^3 , «!l^#i)n$n 

0fg(jr)^^^>^TsiRNA^S$*5C:tfepI^t^o £©J:'5fcSi£"*rf& 
fc7pc6-*£l/tf& xh^lM^U^T&^&fcUe^D^-^ (Ohkawa, 

J. & Taira, K. Control of the functional activity of an antisense RNA 
by a tetracycline-responsive derivative of the human U6 snRNA promoter. 

Hum Gene Ther. 11, 577-585 (2000), 012) ttlK 
ftStt©**:/^— ^^^^Cre-LoxP^XxAOcfc^/^DNAm^^-©^ 
XfASffl^T, M#^^siRNA(D^^M^bTfeJ;^ 0 

mm^.^^ffl^TsiRNA©^ ; £$iJ : WbT ! fo e i:V^ fflk%M%tLT 

Distal Sequence Element (DSE) i: Proxi Sequence Element (PSE) ££^t£& 
VtxmZ.. *<DT& DSE ©ifi^£ PSE t t-tn-^n loxP IB^J^^-^o 
Sftte. DSE t PSE tA«nT^5ft*fcs T'D ; e-^^W7^BTsiRNA 
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£ D DSE V>mt PSE 0ifi#ifc#*.e>nfc loxP BHMT?«**.* , fiE ?K 
loxPEflW®DNA#«Dffi3n*. £n££oT, DSE £ PSE £#&Sfib7P* 

$nfc DSE PSE fcOIBfc loxP MX., DSE ©±iKfc»PSB ©T«Cb5- 

0 DSBftS^ttPSB^OWSnT^P^-^tt^^ttie^O siRNA©£ 

7>^t>X3- F DNA ifdtt>^3- H DNA ftj»OJ:5 C-^© loxP £K 

3*fc, XxAMsiRNA^m^XxACD^^^ U by^EW 
TTTTT) O© loxP £Ht;L£ £ £#T€£o CRE^>/^ 

y^E59T?llMSr*fca>, siRNA©^*WJ^nSo CRB^>^«©«»K 

- F DNA 43<fctfil>XP- F DNA#1E«*U XfAl siRNA #4***15 (H 
2 8 #85) o 

DNAJ m^Tcsmhmn^y-^ ^OSSJBftrtOJftfifrfctlAU'Wft 
^T>^-fe>XRNA, ^>XRMAft»»«*slRHA 
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^-aaftf^S^ (Y. Niitsu e>, Molecular Medicine 35: 1385-1395 

0998)) , cnefcRfcsnsfeo-rtt&v*. www 9 

^>Ol/§!DNA(Zanta M.A. et al., Gene delivery: a single nuclear 
localization signal peptide is sufficient to carry DNA to the cell 
nucleus. Proc Natl Acad Sci U S A. 1999 Jan 5;96(1) :91-6), *W7-M 
IH£§f#^<J:5fclNfeDNA» naked plasmid h&tcftMfcm^Z C 

(Liu F, Huang L. Improving plasmid DNA-mediated liver gene transfer 
by prolonging its retention in the hepatic vasculature. J. Gene Med. 
2001 Nov-Dec;3(6):569-76) . «6©*»«T?a?T*5 

siRNA %i^XfA^^>^^ DNA £<hfcJ;Ph WttMrF 

&V>T«, siRNA^^xA^^>^^DNA^±^#^nfc^^7,X 

& **l*n7 >:Pte>XRNA, -fe>^RHA*»ab#* J:5 WftW 
5Ctm5. pn-©^^-*67>^t>XMIA, -fe>XRNA£ 

7>^-fe>^3-HDNA*J;^>7,3-r^ 
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ymfctzzttfTZZo z.<D?%m*ftttty hzmxhtzmmmzmih 
^^or^mwh (siRNAn-HDNA) ^me>ft> ^©mw^n^n©*! 

mX^nZo Z.<DM£\Zte, ir>XRNA, T>^>XRNA0T^^^IH^1J 

a^xr-ATfttH i Mz^rxoiz, mwzm^Mmmttsiwhfttkj&isn 

>*RNA£3- F1T£DNA-U 7>:H->XRNA*3- K"f"5DNAj ©Hi 

gp#£;|,-:/i:U ^©»'i©-fe>XRNA(i:7>^iz:>^RNA^^^ UxA 

**) ^ofc^fAjir-^iistts. *i/r, mimmm\z&x)z\ 
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*&, H2©±3fcU:W^A*m***T?»* 02Bfc^>XxA£^ 
NA (^^^^^m^mRNA^1"?>siRNA, |fg-<Dlil$*£MWA©g&£^& 

bT&> 7>^>X3l-FDNA43cfct;ir>X3-HDNA(D±^^n 
^tl P olIim0^^^^RNAS^b#^7°O ; E--^^^$^7>^-fe 

U m 4 A ft JB * * B 2 Cfcw* £ 5 fc-"3 o^Jt-yh^M^ 

WW7-*-ft2W6n5. £fc, EGFIH!^-, B7-2, £fc 
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&m\zm.$iir2>z£tfx%z>o mtut, m^Wi^mm^omxm, u>m# 

;W>^7£&KVirology, Vol.52, p. 456 (1973)), Xl/# h n$-W-~ > 3 >&( 
Nucleic Acids Res., Vol.15, p. 1311 (1987)) , U ^7i^'>3 >&(J. Clin 
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mzntc/ y?¥v>MMttez> 0 zzx r;y??v>mm} \z\$, mmm> 
m-o^m^± \zmm £ nttmrn t , mm Mfc=f-<Dmu$%± \z \tmm s n 
x^u^tf&mnx^zmMt^znzo z(D^vumm\t, mm 
m^^$>^\^0mmmm^^m • vk^^zt\z^m^nx^tz. 

omBttmz & vmmmteTvmmmmzntzMmzfcz z t&xzz>o 
z.(D&o\zm£.-zntc/ y2¥o>MMfo, mmm.ft^(Dmmmffi(Dfrsb(Dm 
zmmt it, ^fzLmm^mmfc^zmmmfcTt Lxmmmmznx^z 

m\z±tzsiwmwsZ7 u &zm\ u z<D**y^&zfewvtz£mmm& v 
£.®)®fc*m£.i£ j &z>z\t\z£.r), mm.fct'Jvz^ymm. mm^v 
mmt£Z*m±-$z> z t t> pjfgt&s. 

±Bsmmm^^A^m^rcmmm^/y^^>mm(D^m^mn 
mzmmtfc<, ^m(D^rti<D^m^m^xh^\ -mz^mt. s\mm 

gK^-£F,(Z)*X CBA/JXC57BL/6J) t*X C57BL/6J 

C57BL/6J^fe«F, (CBA/JXC57BL/6J) /W^Uy 
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b 7 >7i?zz»; zmmitm&t* z\t\z&?), mm%*%Mmzm$Lt£ 

•>7rAfl siRNAK:«J:03fa©«W*^?<iD5SS*aittb1l5fc», HO^X 

#»w©te©»»«, mm\Hxsimky^^^^~-^mm^^>^A\zm 

*»93K:43tt5 rsiRNA9-ry^U-J £«fcoT^£tl3siRNA&, 7 
x-X ^7->, ->h->X *fctt^7'>;PSsiRNA«fi^^0^Ifcafe^# 
*EBI# 6 fc £RNA$^ SJM£n5> U < fctffi£©cDNA£fc ADNA(Ds 
iRNA3Ifi#<£> «^»fH*DNAfc«koT3-H$nSRNA«35^«l« 
$n§» C^ct^^ilBsiRNA^BJ^S^^Ttt, r^>^£ (fc) siRNA 
J <tfegB«-rs..fiP^, *^BJ(C*5^T T^>^AsiRNAj E^Wffif© 
SH^iJ, #^©cDNAia^Jfeb<«^©cDNA7-f7 r ^U-^Sn§ 

NA^^^X5 i Att#^©^fi«Bte? : ©^31*«I<Wb#St>©T»S^ 
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3— HDNA (ETF TsiRNAn-HDNAj t^o) &ffiZ* £©siRNA3- FDNASSE 
ty«fc3^lRlUT, 7>5 : -iz:>XRNA(h'fe>^RNA^^n€n^$^#?>r.^ 

±12 siRNAj tt, fi*l#tt«©E?!l, &&W3:#£© cDNA I3^!K 

cdna 7-f^7U -ic**n5fi5i*fc»y / jama* t>mten%&m<D 
iartT#tt*^$&viiBia©^g^e»^:s— s^RNA^6.«^$ns. 

Tuschl 6 fc«kO«ftSnfc^fi 21-23 ^ftfclSKSftS'bOTfttfc ■ 

<, *tt§w3&V46H©fi3T?fcni& 09*.fi& 15-49 
15-35 S&ldiRifctt 21-30 £|g*f<!:1"5 21 £#T££o £fc, ± 

|B^>^A siRNA©*5g«3g», SWa^F©SSS*RNAi D»JM# 

5t>©T?*n«, sp**«*§^tttt* (sastti) *«©v^nT«b«kVi. *fc, 

*5Sr (^tB) *««Jfitt, 3'^«*«£ffibT^S«ji£ttTfc<, ±ERNAi 
8&££Bf#b#5HiD 5'*»J^ttlbTV^^^J6§^i:^T#§. * 

fc, ^wrsifiK*tt, 2, 3 amasses n?\ mi m#s*&!S: 
~4mMt-rzzLtifi?%z>. jd£b&£3fc-*©&aas#K:te^ 

RNA*HiLfc*^tUT'bJ:Vi. £fc> siRNA U-iSv^fAt^o 
T58S$n*siKNAtt, ±$©cfc5£> RNA ^±^^TS-S« RNA««*fc 

siRNA 9<^9U-&58»***^t-A14, ±j£Lfc«fc5&Mc 
(siRNA n— H DNA £#Et?cfc 5 \ZltifahTr^<D7u*—#$:mXtzM$L) \zWt 
SnT> XfASO siRNA £5fiS3imSJ:3fc*JS&£S£ ^& 
fc>£, -^©T>^-fe>^RNA (flIAKk ^^AfcffiftBB^U &£M£#£© 
cDNA @B?>J, # £© cDNA 7^ 75 U -fc^nSK^JS&te^rV AgB#lJ&> SSfc* 
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n^Momn) h vtc dna t*ntftmt*'t>z rna sn- f bfc 

fttfc^SW^Sns. ±E*xAS siRNA 9-f 75 U-^^^ 

DNA) @a^Ji3' 3^fc«©/tU>FO-A«l»«**l/#*Wlt*«^ 
-6f|U z.<D?7-l^-*7~-V tt$>\Z, —if$k DNA ±CD 

U #— t?£f£ffl£-fr, 7>ft>X3- H DNA £ffi*&b#*-fe>X3- H DNAil 
C0A o U>FP"A^«MSlCJ;D-*Mib, 7>^-fe>X^-HDNA 

D , 7,fAS s iRNA 5-f 75 U ? b DNA *4«Sft*. 

^(D-*^DNA (DXxAM siRNA 5-f 75 U-£jfci~y b©#JM&^^^ 

XrAi siRNA 5< 75 U "5iS'>X7AM^5. 
siRNA#£f£Sn*. ^(DXT-A;P-7^0)siRNA(CfeV^Tfe> ±$0}ID, 4 

mmrM>nmws&wz< * ^□A-u-7tm&£<£{£#^RNA£ 

±13 r^>^A&7>5P-te>X3-bl)NAj tt, ft*©E2W^6«l**n, 
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4ii rA,G,c,Tj m&Mcttmmz&Qft^zmioM&oQfrz 

&%\zmi1rZ>ZtiflV%Zo &£©cDNAE^Jfcb<«#£©cDNA 

$£n£. cciTfflv^^tj&JT^s^o^-^ttPoiii*, poling© 
rs»'&P©*w*ff5iit^«t^*. rassftfe&tfciwwtt©* 

£f?5fcg>K:, ±|BsiRNA7^^^U-^->X^A^^^^-{^it^^^^ 
£^1£Ti&5„ —D^?$>-\Z\$, &&©S8©siRNA£5g5ib#5siRN 
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SsiRNA^K ^ U -^'>XtAT$?>. 

NAtbT, 4&3£ rA,G,C,Uj &simm^i£vtMm\z£QM***BMfrz 

I>/XfA^Ufei<, *fc, ^mOcDNAifjtt>b<«ftSOcDNA^-r 
NA3-N)NA£&j£b*tfc«fcV>. J10«fc5fcsiRNA7-f^U-^>^xA& 

±E7>^AsiRNA^<7'7U-^>^xA^fc«±|EfBm(DsiRNA^^7' 

iRNA^ 79 U -fHH->XxA*fc»JbBE«©siraA9'f 79 U -^^^ 
A0S^^«^SAT^>Xg> fuf3siRNA9-f 79 U -58SV7fAtfc» 
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#;io/tfAi£CVirology, Vol.52, p. 456 (1973)), Xl/# Ma 3 > 

^(Nucleic Acids Res., Vol.15, p. 1311 (1987)) > U#7x^>3>&0. C 
lin. Biochem. Nutr., Vol.7, p. 175 (198 9)), **/l*fc±D 
Sci.Am., p.34, March (19 94)) , 

MM^^AT*&. xl/^hP^l/-^>3>^(Nature, Vol.319, p. 791 ( 
1986)) , #UX^V>^U3-;V^(EMB0 J., Vol.3, p. 2717 (1984)) , A°~ 
x^^;P^>^(Proc. Natl. Acad. Sci. USA, Vo 1.85, p. 8502 (1988)) > 7 
/fDA^xUa^A^Ufc^(Nucleic. Acids Res., Vol.12, p. 8711 (198 

4)) *fcck0fr3 

LTsiRNA:M 7? U -»a^^A»38«»AanTV»a:Vi«ft»©» 
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fSLp-tfy MM h*cpWT*S*&fcfe, ^^©siMA^^U-fg^tv 
XxAttWSflTfeS. HPS* *5SW©±|BsiRNA7-<^7U-f8S>'^7 i Att, 
mRNAS^-ro^f^siRNArolSi^-y^ MM h^ItSyXfAibT 

fe«*^©siRNA^^^^U--^^X5 : -Am^^»^AT§X^> HU 
|3siMA7^^7U~^vXxA^fe»^B^#:^A$nfeM^^T 

fclWi^^>^P7 b;W^U^-T€— >a>^c«k0, gSfc^JSTTS 
*5§^©siRNA5SS'>^xA, ^«fc^siRNA9-r^9U-^>XxA©ftJffl 
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■fe >X 1 7 >9Hz >X t ©@SWA££$ U E Ofefi OKHaWAOS' *»fctt 
-;Pbt, 3'**K:4ttai<Z)^fflMA.fcsiRHA-B«*^^*. OB) A°U 
FDNAtrt*— MS£K:fcc>fcsiRNA:3- FDNA&tit*.* WffiWfcyPt- 

o 

0 3 \ts A-T e/>/EGFP^^UTV^«^EGFP^T^>siRNA^ 

D, G, J)tt, Hygromycin/EGFP©56S&^t*. «f*©/WKB. E, H, K)te, D 
S Red©»*5c-rWr**. £©/WMC F, I, Dtt, Hygromycin/EGFP 

;W^7x7-^fc^T*siRNA*^T*^xAS#XbfcR"0«*^t- 
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© 6 tt, siRNA^-U =f* * F©3' *$!©S£ lc ±*5»»*^©iMift 

->^1-^siMA^^T^^^^-(pHygEGFP/ij3-catenin)Sr^Ab7 v c^T 
fcD, D, E, F «£©^*-£ (pHygEGFP)£zgAbfcfre&0> £n£>im 
±Ttt/3*^>«#K:J:D»6Ufc. Sfc. £*©/*** CA, D) teHygromy 
cin/EGFP058Sfe, +*©/WI' CB. H)tt3*?=i>©3»S^ *LT*«© 
A°^;V (C, F)fck ZinefcSte&fr^fc^;*-^*^. 
0 8 ^>7 s ASsiKNAfcXxAISIsim©IWAi^**JtlllE^bfc<S*& 
IST&5o P U6tandeml9»^>xAM, pU6steml9&XxAM©siRNAfB3i^ 
£^-T&3o Cont.teftfM (£©^£^— ) ^"To 

Til 
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012ft, Tet-ON^xAflDiraiStl^WKlwfHT?**. xb5lM£U 

V i s i RN A3& 3S^ £ ^ - o 
Ell 4ft, bU5>^U#1f^A*^trRKAlE^*K:*t , tS^--hV^^«I 

0r©^£85£«fc^THT*a. 

EI 1 6ft, RNAir;i/^^P^^^>^lCJ:?>siRNA(D^^-r^->^^») 
©»T*«- 21nt©siRNAfctSST5n> F££Bn?^f » 
HIl 7 ft, Cre-lox^xASfflViTsim©^S«llt"**J*©--#!** 

SI 8ft, 7,xA^©siRNA^-<7'^U-^'>7>xA©^^©-*^!l^ 

mi 9ft, siRNA7-r^7'J-fli^fA0Wfe©-^JS:^t0T$?. 

o 

©ft, i9bp-29bp©Ku >mi\&m*^h^7>?ktmhmK*tto 
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0T&£ O 

(Dtt, Bst DNA Polymerasefc<fc?>Nick^^6©mgm^0T^§o 
<Dte> DNAU >#-2£7^-:>a>L£:0T&3o 

02 lfcL 02O0ifOlT^5„ 

Bst DNA Polymerase^J;5Nick^^e>(Dm^m^0T^5o 
©tt, (D^-r^Ascn-ck^^STS^o 

02 2te, 02 1O^f0TO5, 

siRNA^-i'^^u-^^i/ • 7< 7*7V-msvm®mmr$>z> 0 ±> 

X □ - FDNAi 7 >^-fe KDNACDFbI fcLoop@B?iJTTCG£ Atl& X 

d>tt, Klenow Fragment^i^^m^ DNAU>#-1|&£> gS^CD^m©, 
siRNA^-ry^U-^v'XxA^^Tfe^, 

02 3te, 0 2 2 0i^#£>0-e&3o 
®-2te, ±IB(D^43^T> •fe>Xn~HDNAi:7>5 1 -fe>X3-KDNA©r B 1^Loo 
p@H^JTTCG^Atl^>^O0Tfe^o siRNA5K>^l)~f§^:/l/- 7<^U 
-£BsgITl2Jltrf3o 

BspMI^^^^raTS^o BsgIT^Kf$nfc#J«BspMI^fr^T#^ 

®-2teU T4 DNA Polymerase^ £Z>¥ffi4t, DNA1U iB^CD^m 
<7X siRNA^-ry^U-^vXxAO^0T^^)o 

0 2 4fct ^20bp~25bp EGFP cMm)f<Dmm&Mtf.mzmt>LtcmT*$>Z> 
o *J&MrC&5, ^U>^¥»*^^feO7>yA^20-25bpOEGFP c 
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. U6^P ; E-^fiy#^D-->^^^-tt. BspMI, KlenowTPlS, tRNA7°P 
t „ ;? ^p-->>f^/7^-it BseRI, T4 DNA PolyneraseTfMILfc. 

02 6te, B(3T«^»«*^J»^T«U&IS***t^T?*5. 

02 7te, PUC18.U6 GFP25 siRNA lib-loop-, U6 GFP25 siRNA lib TTCG, tR 
NA GFP25 siRNA lib loop-, tRNA GFP25 siRNA lib TTCG^&I^^MCfcttS 

XxASsiRNA^5>XxA^^^T©TS§o 

02 9WU siRNA^Tx/ ^>f;^^^^-fc«kS5^«I«»***'rHT 

H3 1tt, siRNA^^>^;V^^^-i-^^>^^^^' rB|T ^^ > 

o 

03 214, siM©mH±3^5=^»INA««* K5 ^ ,7y51 * fcti/t 

£> * A h fc A-f f n T< 5/ >/EGFPM£* * □ - 1* U fc*» 

J/>/BGFP58a^^- (pHygEGFP) M>^"W>hD 
-;KDDsRed*»-S*r*^^^- (pDsRed2) SrA^bfc (Clontech) . siRNAfg 
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bhU6yP^-^-^^bfc^7X^FpU6 (Ohkawa, J. & T 
aira, K. Control of the functional activity of an antisense RNA by a te 
tracycline-responsive derivative of the human U6 snRNA promoter. Hum Ge 
ne Ther. 11, 577-585 (2000)) £fflV>T**bfc. M 9**4 *s> /WHO 

pmi <Dwmm*m* m^p ©*t t £ e> kt«#*bspw c * o sjws 

**« tW^S«^:«>X 3 - FDKAfcJf At* « - <t fc * 0 -fe > 

^(DU67°P ; E-^^iix.fc7>^>RNA^^-fe^ b^^^-^^OW 
U -fe>XINA«a*-feybM*.fcpTO K$?AbT> siRNA^K^ 

^- (pl)6iHyg/EFGP) uCT, ra^nt-^Sffl^fc*^ 5S5I 

$n^mRNA(D3'^^^ 4^uy> co) «p$n§ct«$nt 

V^^tJ^S, siRNA»IR^^-«fc05651$n, »firtT5*jfc3nasiMIA» 
, W3 , 5ldW45t^W^l 5 ©»HJbfc«3fi**-r*. £©siRNA3§ 

^W^F©^***^ ^23^^1/^bCDsiRNA^^$ti5 (H1A 

) o 

±IBpHygEGFP (ltfg) > pDsRed2 (0.5 jug) , 43<J:tfpU6iHyg/EFGP (Ug) * 
tbHeLaS3ttfifc'J#7x*5/3>ffi (U*7x* bT5 >2000) Pb:7>A 
7l ^> 3 >lf; 0 h^>X7a:^>'3>4 8»^^37 t CT#Mbfc^ * 
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ft ATpU6 ViTra^©Jftf^SfT«3 fee 

yg/EFGP*#Al/&**S*-r. H 8 WCKUtJWM 
> h P-;U©pDsRed^#A$tlfc«Tii, 3 > h D-;HI£pU6 

iHyfiE/EFGPJWAfitTfWt&Sltt^ofc. pf*ft»T?^^^-©i» 

Ct^$tlfc. 03^fC^1-J;-5lC, pHygEGFPt«tSigkfeom^S56 

TS«fflia»=i>ho-;HCjt^ pU6iHyg/EFGP^A^trM^bT^D, &fc, 

^ siRM^^^-SAITm, M^LWfco siRNASSS 

[l!«J2] siRNA^^^^-^A^J;§^WJ0«ttO^fi 
RNAi0^*j£S{b"r«»fc«>fc, ffi©^#-^-3t^tbT, #*;WV'> 

HeLaS3 «tCOS7tt^lO% ^ vJ^ejfrfjf^T^l^ y 3 tf&iiK -^JWg 
iteTig^Lfeo &%mM8& (3 X 1 0 4 cells/^x;|/) £48^x;P:/l/- b(D 
&£x;MdfV>fc. )Vi/7 JL7-1iU#~?-mVt%:ft?fc®\Z, 30 ng <DRS 
W^^;^>7x7-if^^^^- (pRL-RSV) 15 , 30 ng (Dfc?)l)l< 
•>7x y—Vmm^? $ -PGL3 (Promega)43ckr^*ftg©^;k>W':7x7 



WO 03/046186 



PCT/JP02/12447 



3 6 

000^ (Life Technologies) &EV>U #7x^3 Off 

Ong) ©siRNASSS^f ^-**AbfclS***l/, siRKAS#XT5Jltfc«fcO 

M7°^X^ Fife^*^;i/^^tKy5W^er;l/^7x^--if©^^ 
■fejRT. ^;WV^7x7-if{C^1"§siRNA^§^^^-^ '^H 

Sttft««ftfiFWfc«Ta«fc. ^ne>0^«fc^U67'D ; E-^ : S:ffl^fcsiRNA 

;WP^7x7-if^^4 , ©4^©^^^^^t*^siRNA^^^^ 

3*'i:h7>X7i^>'3>^t fc*, c©40©JDft**W»ttK:» 

3j>^;w^>7x7-ifoawa:-fe>^: 5' -GCTATGAAACGATATGGGC-3' (@B?iJ# 
1) , 
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0M7>^-fe>^m:5 , -GCCCATATCGTTTCATAGC-3' Qe*HHI:2), A$&"fe 

5'-GTTCGTCACATCTCATCTAC-3* (MM^ : 3), 
ATO7>^>Xii: 5'-GTAGATGAGATGTGACGAA-3' (E^J#^ : 4), 
>Xit : 5* -GTGCGCTGCTGGTGCCAAC-3' (E^J#^ : 5), 
B^7>^'fe>Xm:5'-GTTGGCACCAGCAGCGCAC-3 , (E^«J#^ : 6), Cg&ft-fe 

>7M. : 5' -ATGTACACGTTCGTCACAT-3' GEWt : 7), 
C^-k>X^5"-ATGTGACGAACGTGTACAT-3' (E^J#-^ : 8), 
3>hD-^©^5W^^^7x9-1f :5'-GTAGCG 
CGGTGTATTATAC-3' (KW§- : 9), (7>^>X$U»^tB) 5'-GTATAATAC 
ACCGCGCTAC-3' (@B^J#^:10) o 

-Ttt*n j en4«. 38* *«k^36x*T?ftTs*fc. «ttoc*rr ssirn 

^;WW>7X7— tfO«Wft:-fe>^* : 5* -GCUAUGAAACGAUAUGGGCUU-3' (E^J 
#^ : 11) > 

0ffliL7 : 5" -GCCCAUAUCGUUUCAUAGCUU-3' (EWI : 1 2), AgB 

£rfe>Xlg : 5'-GUUCGUCACAUCUCAUCUACUU-3' (BB#I#^ : 1 3), 
Agfft7>ft>Xl : 5' -GUAGAUGAGAUGUGACGAAUU-3' (IB?lJ#^ : 1 4)v B» 
&-fe>7j£ : 5' -GUGCGCUGCUGGUGCCAACUU-3' (@B^<J#^ : 1 5), 
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m&7>tt>X& : 5'-GinJGGCACCAGCAGCGCACUU-3' (@B?IJ#^ : 16), CgB 
&-fe>7Jt : 5'-AUGUACACGUUCGUCACAUUU-3' CE?!I## : 17), 
CW"fe>X^5'-AUGUGACGAACGUGUACAUUU-3' (SEWf : 18), 
3>hD-;K3!)C7SW^er;V^7x9-1f (-fc>*fl«a£&tti) :5'-GUAGCG 
CGGUGUAUUAUACUU-3' (IH^J#^ : 1 9 ) , 
(7>tt>7>m&&&ft) S'-GUAUAAUACACCGCGCUACUU-S' . : 2 0) 

o 

±f3RNA^U3^^W^H©^», RNA£j«Model 394 (Applied Biosys 
t«s)*JBV>fc. £*WA&, R««n. 7^U^75H^*«tt***t 
If Sbfco Wfr&flDi&ttlft* ^-RNA^NAP-10* ^ A (Pharmacia) ^ffl 

^ 7--ij>/7'n^7T-(U>Milffi'fb4a^7K (PBS) pH 6.8, 2 mM Mg 
Cl^rjllbfe. ^TRNA^*U^^l/^H^7--U>^-&feo 7 

--u>^ttio/zWW©wiA*«ib, iinn^st:, lfim-o^^-^ 

£^bfc£JW*, t'J^fWb'iAlW nM, 0.1 nM KlfcHT, siRNA 
5*bfc 0 e ±flB»waWftfc«fc«56Sai«fiStt©M^ &siRNA0 

MJI&W4] siRNA(D3'*wCD^m^©S$fcck^^# 
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U67°a*~*££0£jfc£ft£siRM«u ^^^^©yU^&S©^ 
%%?%o BlbashirStt^a^^a^AXOin vitro^KKl^T, siR 
NAtc£ttS3' »S©^ffl«2, 31&SJ; 0 *>ft^«^fctt«9#P««l** s ttTr 
££fc£«£UW£ (Elbashir, S. M. , Lendeckel, W. ft Tuschl, T. RNA i 
nterference is mediated by 21- and 22-nucleotide RNAs. Genes Dev. 15, 1 
88-200 (2001)) . *ZT\ ±fBsi»HA03 , *«t*W5 4«»©^aj^ siRNA 

DSAU ;W$/7x9-1f«ttftW6tfc (0 6 AC) . 

^<Dtc®, U6iCj;D^$n?>3 , ^^4^S©^m^T?>siRNATfe, 2$ 

rc>©s^sai^&N^^s*^s^*®w»^©^*^^^ 
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**;W^>7x7--£»S^£*- (30 ng) , C75^^^>7x7-if 
mm^Zf- (30 ng) ^M^^7x7-iffe¥^^T^siRNA^^T^ 
A£^- (300ng) ^-<>^-^-;i/n>hD~;i/T^§i3-^7^h^-if^ 

^/7^- (ioo ng) ttb\znei<ismmznh7>xyx.2>'3>Ltco fc 

□>hD-;i/i:bTv *^;Wl/>'7x^-if^^^fc«^$W^^ 

06B^T@D, M;W>7x^-€£MT3simfg^^- (U6i-Firef 
ly/Renilla) 0h7>77i^5/a>HJ;^ tf^WBiTO^ W $>r)Vis 

^^7 (U6i-Reni 1 1 a> U6i-Fi ref ly) £h^>X7x^>3 >L1t&£tmV 

zm&<DsmA*mmzmi-£^z> z t\z & v , m^fD^n^-^mx^m^^ 

m^?$-\z&vftm&mfc^®^*fflMW%%fr*&Mvrzo 
*mmmz&^x\x nmt^\Hm-\m^\z^ti^>^muvrc. 0 z. 

izm-f&mTtLT, £fcmm'&fi>mfc^tLT%\z>nT^2> (Peifer, M. 
& Polakis, P. ffnt signaling in oncogenesis and embryogenesis— a look ou 
tside the nucleus. Science 287, 1606-1609 (2000)) 0 
)3 *T-n>^mUT^^SW480«{c: /3 #x->£^T3siRM^#-tey 
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ymttmm^tf?^ H(pBGFP/ibeta-catenln)«J»Abfc. 3>bP- 

H(pBGFP)ftn#©60%3>7;VX>h©«l»K:*Ab«:. t©«B^©^5 
X?*f P2f?*fcM*©*» Effectene (Qiagen) *fcttFo 
gene 6 (Roche Molecular Biocheiicals)©tt«*ffl^T*Ab*:. ^A48I^F^ 

©ft, 0.1%b9<b>H00T?W«»*ff^ &j3#:f->m# COBItfc) & 

fflfrmVrhtt (07) c . 
pEGFP/ibeta-catenin^Wbfc^©m^^-r^«^> F# 

ztc, pbgfpskau *6©«*ft»-r*iwn?»* ^t^>©mv^ 

xA^mt-^5t^t-^siRNA^^^^--(pU6tandeil9)> £<fctfX:ri> 
;V--7^©RNA^^^b#^siRNA^^^^-(pU6steml9)^^T, 

wen©"* * * - fc* it*»a»«i»***w u Tc ° m®**** * e 

BSSnSsiRMAfc, ^n^tl^>x-AMsiRNA v XT-AMsiRNAiiamf PU 
estemigtC^^T^^n^XxAOlS^J^S'-GTGCGCTGCTGGTGCCAACgugugcuguc 

cGTTGGCACCAGCAGCGCAC-3' (@B?»J#^ : 2 1)^ »S»«»tt©£*»< 
jWf»**H 8 ^>7*ASsiRNA*«fc^xAfflsiRNA©V^nK:* 
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0*ttT*'>7i7- £$?#r £fro fee 

• ^>xAMsiRNA^kMJ67 p D ; E:-^^J;oT^$-&§ /> <^^-(pU6tandem 
19) 

• *>xA!!siRNA£kh5S r RNA:/P^-^K:£oT^£i2:5^7*~(p5St 
andeml9) 

• ^>7\kSsiRNA£fc bHl^D^E-^^cfcoT^S-frS^^^—CpHl tandem 
19) 

• XxA^siRNA&k bHl^D ; E-^-^«k-pT^$-&5^^^-(pHlsteil9 

) 

bTtt, »5^©^D^-^lClB)e$n*r, khU6:/P^-^-, bh5S rR 
NA7 p DqE _^ t Hiyo ; E-^-^ffi^©yo ; E-^^iJfflT#§il<h^ 

[«0!I9] CMV^D^-^*fctttRNA^D ; e-^*#^.fcsiRNA56^^ 

h^^fD ^^XftJfe^P^— ^ (CMV^P^E-^) t> L < tetRNA;/P 
^E-* t h U a AZmXitsmffi^t?*- (^tl^ftpCMV-TRz 

, ptRNA-TRz) IZ-D^T, fflmWb*<Dmt*fT'o1t. tRNA^P 
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So 

S 7c, 3SS^ 99- ©<Wto©5' *9 tRNA^©^^!^ U/c&WT&oTt) 

• *f{i£&&RNA@B?!l : 5' -GUGCGCUGCUGGUGCCAACCCgugugcuguccGGGUUGGCACCAGCA 
GCGCAC-3* : 2 2 ) 

• S.ZVyf'&Stsmmn S'-GUGCGCUGuUGGUGuCAACCCgugugcuguccGGGUUGGCA 
CCAGCAGCGCAC-3' (IB?>J#^:2 3) 

• A^l/^^tyRNAE^J : 5'-GUGCGCUGCUGGUGCuCAACCCgugugcuguccGGGUUGGCACCA 
GCAGCGCAC-3' (E^J#^ : 2 4) 

$ ^XT^^^7i«A y Jl/v^M^©siRNAtC^^SRNAi^^t* 
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Tt>, ^Wl^f t#5 ^ i^^nfc, siRNA 

©-^m^^-rs^n^nom^^ s.^\z%±\zn^fi^o\zw^^nu 

A (TetON^) #t&StrO>£(0hkawa, J. & Taira, K. Control of the funct 
ional activity of an antisense RNA by a tetracycline-responsive derivat 
ive of the human U6 snRNA promoter. Hum Gene Ther. 11, 577-585 (2000)) 

?y^/y(D^y7^2V>*^v-#mm*n\ztvz^z> mi 2) 
mm *?\z$>^t, ^mmmmznfrwniz&Zo :ni»©Th7 

, TetON^^fiJfflbT, siRNA^^^^-^^^^m^^J^^^^T^ 
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[^«J1 2] RNA-fe;P7yD-fe:y>'>^K:«J:SsiRNACD^ 
RNA^fc«-fe>XRNA^^$itSi^»t^s o 7>^-fe>X3- FDNA 

B^3-Hbfc«* (B«fi503-H««) *^n^n#^6n, S&fc, 

(02) HI^^RNA©-k;i/77 P n-fe^~»^^c:^^i* 
5^&lftWUfc. 014, 1 5}dRNAir;i/7yn-fe^-»^0^^a^^ 

£'oT±j&-£nr£h<Dtm%-t>n2>. @* ©fi $ owMzttfo v ten > f inm 

$nfe 0 £f c> 21nt<D^$©siRNA©A*>h*5&t^snfe. 02T 



WO 03/046186 PCT/JP02/12447 

46 

mmmi 3] egfp mtemtQtvit&imj't'fjv-f&^XT&n 

EGFP mRNA<D 5 ^&siMIA9-f 7? U -ii^XrA© 

(a) $20 - 25bp EGFP cDNA$rtt-£>H§3 

ft^ft5|c«&t>t39>^Aa:»20 - 25bp©EGFP cDNAHrfi-J §«T©«fc5fcfl 

pBGPP-N1^5BGFP&3- PT*»£*PCRJMBU £0*i«»»)NaseI«i3 
T^eitT^>^A^20 - 25bp<DEGFP cDNA»rJt£#fc. E-fclWtfc**** 
•T£fc«h WSnfeUfM-SKlenow Frag«entK:«fcD¥»5|3BMfcU U^D-- 

no'S^-fck &xi--y9W6L (SfilWWMt) ©tWMctim 

■^^D-n>^$nfc*920 - 25bp©BGFP cDNAWtf-SBseRITSJDtttbfc. B 
seRI^Kft^tt^^ttJt^^^^nSfcft, -tl^T4 DNA Polymeras 

etiDTIIHfctfc. ciAP^S(CckO*^a)^U>mib^fT^fco tt±©»fPK: 

ioTKU >IW»SB07>^SW - 25bp©EGFP cDNAirM*S:^ 
(b) EGFP 1 RNA*«WtbfcsiRNA©*>^3-HD^t7>^>^3-Pm 
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•9-®) o ^©^7lf>aU>*-lCtt, II s »JPS»spMItBsgI©^» 
«**nW6. 0*fc. ^©»20-I5bpcBIA»fr^rK>fflU>*-O« 
R«ft^fc. ttlK:J;O»20 - 25bp©BGFP cDNA^t^TH>^U 

mi (egfp cmmm) ttttw mymmMy*-**?*?-^* 
yvtc (^2 0-®) c ^m^y^^mtYomm^^^^ 

^©EGFPcDNA, U>*-1, U >*-2©»W*K:W«B»t DNA Polymeras 
®) o cnfciDBGFP ■RNA**ttfcl/fcsiBIA©'fe^3-HD!IAi:7>«> 

>X3- HDHAflDBJCttH sfflWHMWBspllI fcBsgItoB«»tt«Wfr«. 
(c) EGFP ^tiWfcbfciim©*^^-™^^^ 3 -^ 
£ t> ^DNAHrJt © £ D - - y V 

(b)T^bfcEGFP mk*®®tvtzs\wh(D*y^~vwkt7ytty 
nifc (02 1-®) o ^mzcom^^y^r^^^ 

©T«fctfc «H**3si*I, BseRK tocI0«WMfiD*«l- BspMIT^P* 
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SSWtUfcsim©-fe>^ri--HDNAt7>9 1 -fe>^ri-HDNA*«bO^*« 
, «jtf*«©DNA0rfr£&»U 2u-->Z?htc (Anti-EGFP U6SJ siRNA$8g 
71/- 5477*)-) (02 2-®) o 

02 5) o kh tRNA-val7P^r-^CDT^^fe^I<i^»^BspMK BseRL 
AscI0R»ffl5&##ft-r5. £ D-X >^£*HW«ra3spMI©ftfc>B fcBseR 
I«»TfbirilT»D, E©^*-©#&ittseRITr/D^-*©irF*«JW 
U T4 DNA polymeraseTWr^&£¥m'fbm> AscIT$J®r, |^£SK:2P--> 
^^frofe (Anti-EGFP tRNAIS siRNA^7V • 7*1 7? V—) . 

siRNA3BH7V • 7< 75U-7575 FDNA£siRNA©1r>7P- FDNA£7 
>^-fe>Xn-HDNA©Pa©BspMIT«»fb (02 2-®) , KlenowT«$rJf £ 
Wb@BIig$«:<!:T, 7Pt-^, 7>^i?>XDNA> -fe>7DNA, T 
TTTT#* — M iZ'DtZ.ifi'D 7cAnt i-EGFP siRNA^7-f 7^U~£$t^bfc (02 

2-®) „ '>-^x>^*Wf©«l*, S»oi*#TfSTV^i:iSlBbfc. 

^lCAnt i-EGFP U6S! siRNAIES^'f 7^11— ©siRNAP— FDNA©v-^X> 

5' - M^P^-*- (7>^-fe>^P— HDNA) (Loop&b) (t>73 
— HDNA) TTTTT AscI - 3' 



Clo 
ne. 
No 


7>^-fe>7P-FDNA 


Loop 


-fe>7P— FDNA 


1 


GFP 24 


&b 


GFP 24 


CCCGTGCCCTGGCCCACCCTCGTG 

(mnm^i 3 9) 




CACGAGGGTGGGCCAGGGCACGG 

g mnm^r': 40) 


2 


GFP 24 


&b 


GFP 24 


ACCAGGATGGGCACCACCCCGGTG 
(I5^J#^: 4 1) 




CACCGGGGTGGTGCCCATCCTGG 
T (BB^J##:"4 2) 
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b (0 2 3-<D-2) , T4 m polyieraseT«(W^*¥*^ftSB«tt*tf 5 
£<hT, 7 > fPfe > 7. DNA <t -fe > XDNA© PH \Z s i RN ACDL o op@E^!J & <5 TTCG^^ffi 
f*siRHA«3i9-f^U-t«»bfc. ^7t?>MAU>#-l©IB^ ^ 

mmmomm. ttK«st«!itT?, 7>^>x3-™t-fe>7.ri-F 

4] EGFP ■KNA&gWtb&siRNA^'f y^'J-^IyXrA© 

JifBAnti-EGFP U6M siRHAJBa^^ U- Otfg) * pEGFP-Nl (O.OUg) 
ebhHeLaS3«I6K:U#7x^^3>Ss (U#7j^ b75>2000) 3h7> 
X7i^>a>tfc. 37 < CT48^#gb^ *j»J«ai«Mlt?«*bfc. £ 
3>hP-;i/^tbT, siRNA7<^7U-f8H^XxAfc^TpUC18 
(lMg) £^TH«©SWfrfcfrofc. 

El 2 6 fc^-T ck 5 tpEGFP-Nl «k 5»6©£3fe£»*r*iBfiWu 3 > 
hD-;V (pUC18#A^) fcjt^, Ant i -EGFP U6M siRNA^-r 7? V-fG&^X 

f-&mxmrm')»LT& o , FAcs^©^m©^^^©^Tfe^e> 

tlfc (02 7) o Z.(DZ.h&*), Ant i -EGFP U6^ siRNA^K 7? U-JBSSS'* 
An ti -EGFP U61S sim9<:?5 U^^*^A©4«fcRNAi P 

Ant i -EGFP tRNAHsiRNA^ U -^I^XxAfc&^TfclWIil©^ 
&j&*?S$nfc (02 6, 02 7) o 
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fmm'?*-jj-]k&frt\sX\t, ;i/'>7x7-f (pGL3-Control : 

WtbfcBB^JttsiteB: 5* -GTGCGCTGCTGGTGCCAAC-3' (@5?!l#^:4 3) tV 
fc. 7x/^;PX^^^-«7XPe>©^ <B*HMc, 5 8, 1 5 44-1 
5 5 3 (2 0 0 0) ) fcflft>f|«fcfr9&. 

^□^^^IfcJ&^^iB^nTV^PShuttle®^— ^X>^m Hindi si 
te^3®jfrfr3^\ i/-^i>X«, ^RBfcfck I-CeuK PI-SceIfl©lffliBfi 

^7^5F (pU6i-FGLB) fcHindlHTSJItffk Klenow^ST*^^¥tt 
fctfc. &fcEcoRIT?*50»rUT, »tyb ($)600bp) £EcoRI> HincII^S 
Ufcv^HW*^— (pShuttle) pU6i-FGLB/Shuttle£$tlgL£: 

o 

2) h©PSuttlej&>&©Ad^*-:/7X5 F^©li&2*£^ £<fctf 

Ad"^*-©«£l 

RGD7T-m-^^Ad^^^-y^X5 H (pAdHM15-RGD) KlKNAiSfiSiA'fe 
y hSTlcP&O^t^oT, pU6-FGLB/RGD£$§fgLfc 0 

3 > h P— IT, -f >it- h*i#fc^VipAdHM15-RGDtpU6-FGLB/RGDSPa 
cliBfllft, TransIT293 (TaKaRattfi) SfflWrU ^i^>3 >bfc. CPE©fcfcJ 

ttft-fe^^AffiiiL^TWftbfc, Ad^*-&lXBSAAt>©PBS(-)TlBfegl 
«rLTAd^*~£|itagl,fc. *tSLfcAd^*-©*<*-fc*Adeno-X Rapid 
Titer Kit (Clontechftg?) 89J£Ufc. H^L^Ad^**-©^ 
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RGD/Ad (3>bP-;l/) : 6.76X10*10 ifu/ml 
U6-FGLB/Ad : 5.27X10*10 ifu/ml 

3) HelBi-SZmM<DfflM 

HeLa-S3«£5X10"5 ce\\s/m\tf3i%£o fcp£?U lml/wel Unwell pi 
ateldf^fco #®Ad vector£Moi 1, 10,20,50, 100 5 fc&well 

IzmtiaLTco 24P#F H 1^0U#7x^>'3>'BU{^g^^l.5iDltin^feo 

4) ^7x7-^7X5 F0«J^7x^i/3 > 

Ad£ h7>X^5/a > tT24^1^(C, 1 ^x^fd D OT<Z>i£&/&T;i^> 7 

Opt i-MEM^r250ul AnfeTubeAJCpGL3-Cont.ro 1 £0. 02ug, pRL-Tk^O. lug, 
pUC19£l. OugSP^feo Opti-MEM$250ulAtlfeTubeB^Lipof ectAmine2000 (Invi 
trogenft§D£5ul;t)[l;^ ^ST5#P*1i§«Lfc^ ±m*1\ibek\Ztia?LT&<m 

if£fc>i*fc. ^T20#r*limbm £*££-^x;w;:in;^ s?^-^^ 

ig*bfeo 

5) Jl/~>7x7" ifTyfe^f (Luciferase assay) 

^7x7- i£7yir^&:/n^;#$f:<E>Dual-Luc if erase Reporter Assay Sy 

stei£fflV>T$J£bfco 

U^x^v'a >^8P#P^^bfc;7V- h ©&£x;i/£500ultf)PBS(-) Tl 
0»bfc:„ PBS(-)£Bfc£Lfc^ 1 XPLBSr^xMOOul T^tKI^ ^STl 

5m ^7>-h^jgMb^te,«^^bfe„ MMmmm*\.5mi tube 

fc#U 14000rpmlrl7>r^^bfe^ Jitf SrfTbUl. 5ml tubefc^Lfc(PLB L 
ysate)» 

Jk>7x ^-if?£ft<E>$J5£te^;i/ h-;i/ F&SS^AutoLumatPLUS LB953£ffl V> 
Til^bfeo lOulOPLB LysateSrffl^T, FireFly Luciferase {ft&MVz/y 
x?— E) tRenilla Luciferase (£5 H^^>7x7- t?) £&10#P*1 
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MmmtMv-syx. 1 ?— tf«i«Rs***b/t 029) . 

\Z, HIV^ HW^^— fcFireFly luciferase^1"5siRNA^3g*-fey 
#AT*C£fc«fc0, fPIUfc. ««fcbfcfi8lttsiteB: 5' -GTGCGCTGCTGGTG 
CCAAC-3' (@3^iJ#^: 4 3) TafeD, ^Ot-^J*U6SJlV>, ^S^tlSRNA 
»5' -GUGCGCUGCUGGUGCCAACCCgugugcuguccGGGUUGGCACCAGCAGCGCAC-3' (fi£l#*t 
: 2 2) . 5' -GUGCGCUGuUGGUGuCAACCCgugugcuguccGGGUDGGCACCAGCAGCGCAC-3' ( 
SB?!I## : 2 3 ) , 5' -GUGCGuUGuUGGUGuuAAuCCgugugcuguccGGGUUGGCACCAGCAGCG 
CAC-3" (E50#*f: 5 7) ©XrA^-^'f^So siRNA£g^>* 
7X5H*293Taiiafc:illAU C7-f;PX/5-x-f ^;V*«fefc«kO@^ Xffi 
U 293«{C5~8M0ITh7>X7x^->3>b^ o ^©ftTry^^X 

• XxASsiRNA^k hU6yD^-^tC£oT^£i*£^^-(pU6stem) 

• smh&f&%£-&2>?>'VVM<D' r t&#'- (Dumbbell) 
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DNAi:, 

iffBT>^-fe>X3- HDNA43cttKMIB-fe>Xn- h*DNA<t DfufB7 >5Pte> 
XMA^j;r;MI3ir>xm^^$^§-^±<Z)yp ; E--^<h«^fc> siR 

NA^v'XxAo 
1 IB^OsiRNA^vX^Ao 

3. RiR;&n*simj&«lB«n»l*Wfcl 575M3 5i&S;ftT&3. it^E 
1 |Bm©siRNA^->XT-Ao 

4. 5SS*n-5siRNA*«<B^$h«i»»fcl 575S3 0:ftt;*tT&*< «^ 
1 IBm^siRNA^^XxAo 

5 . simk:*^5mW±JW^1"SriS«RNA««»*>lCSXTy^SfcJ4/t 

6. 5XT-/^©-^©mS^7r:>T2bD> fltofrtf^^VT?**, It 
^ 5 |B«OsiRNA38S'>X"r A. 

7. 175M7iB©^XVy^^ M^5|BmOsiRNA^->XxAc 

8. 175£7ffi©n;io?£^tf» »^5|B«t©siRNAS6^^"rA. 

9. 17bM7<@CDn;^^^^^XT^5 1 CDM^^^ ff^o® 5 IBicOsiR 
NA^->XxAo 

10. yo^E-^^polII^SfcttpolIim^P^-^-C^S, M^175M 
9 ©Vi*rtl^fc:gBStOsiRNA5S3i'>XxA. 



i 
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1 1. poiin:/n*-*jWJ6:/n*-*TfcS, ttWUJMl owffifr 

fB^siRNA^^XxAo 

o 

14. (a) ~ (c) m^nfro&oteioimmmTLzntc, % 

(a) :/D*-*rt©DSE£PSBfc*^&*frT*i*., *0W. DSECDjfi^iPS 

(b) ^D^-^fitt&fia*b#«J:5K:S«*tl&DSBtPSEtOWK:ioxP* 

( c ) T >3Hl 3 - HDNAi; fclit>7a- FDNA& JfctJ «fc 5 (D 1 oxP 

H^7c«SiJ©^^^-DNA^^^n^tl^$nfe, ft^ 17551 4<Z>Wf 
n^^fSm^siRNA^^XT-Ao 

16 ^a^E-^ 7>?t>X3- HDNAt-fe>X3-FDNA^U>*- 

17. (a) ~ (d) v OV>*fnd^©«k'5fcloxPE^fll^6)tifc, ^ 

5IfW"5Jf£&it^ 1 6 izWMOsmmW^^^o 

(a) ypqE-^^oDSEtPSEtSIEBISa^Tffil^, ^©H* DSE©ifi^£PS 

EOjfi^tt^n^nioxPE^i^^^-^ 

(b) ^D*-^flHt&ft»b#S«fc5teS«^nfcDSE^PSEi:©MKlloxPS 
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( c ) T >^-fe >X3 - FDNA£fc»*fe >X □ - FDNA£ifct?«fc 5 t-O © loxP 
^#^.-?> 

(d) v>%-\zzhyvmm*m%.. mmm^mts^o\zr^><D\ox?^mx 
19. at^i 5*fc»i s\zmm 

2 0. ^^-j&VM^^^-TfcS, Bf^l 5£fcfcil 8fcfB«©s 

2 1. ^^-^>^;i/MDNA^^~T&5, Bfc&El 5*fcfil 8 KfB 
ic©siRNA^->XxAo 

22. m^mmm2 im*?nfriz$zm®sm\mmi'^&&&wvrcm 
mo 

2 3 . mm&m&MMMf&r&z, m^m 2 2 tamoim. 

2 4. »3ftgl7&S2 lOD^Tn^^lBicOsiRNA^^XxA^^bfe^ 

o 

2 6 . fl!$g 2 5 flBttO&jfttt. 

2 8. «F^TsiRNA7-1'y^U-^^$-& ; &'>XxAT*oT> 
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SVHCffiMT§RNA*^$"e-#S-0©^P ; E-^t> ^K^f:, siRNA 

7>7 c -t>X3-HDNAi:M7>9 1 -fe>X3-FDNAi:M^-fe>7 > 3-h*D 
NA££U >^-^^-r^lRj#(C^bfc7.xAMsiRNA^3.->y ht, 
iHeXT-A^siRNA^^-n^ hOfrmiZ, XxAHsiRNAS^$-&#S^P 

**fil^&nfc, siRNA^-ry^U-^^xAo 
3 0. 5S^$n<5siKNA*«te^$n«»«»C 1 5 9*K2fe&*» flt^ 
912 8£fc«2 9|B<fe©siRNA7-T^7U— 

3 1. »SSftSsiRNAj^^Stt*ISWfci 5 75S3 5f£»tT&3, 
^2 8£fcte2 9|BmOsiRNA7-r^U-^'>XxAo 
3 2. »msn*siRNA3Wl6^$n*«Wfcl 57523 0J£S2fefc5, St^ 
^2 8£fc&2 9IBIR©siRNA7'f 

3 3. siRNA^43^^mi^±^M^-r^-SMA^'4'(C^XT75 : -Sfe« 
/VVz^^tS, m$£&2 8 7?>M3 2CD^ v fn^(Cf3m©siRNA7<^^U-^ 

3 4. ^D^-^^polim*fcttpolIII^^Dt-^T»S, St^2 875 
S 3 3 0^r*lJ&>fclB*fc©s iRNA?^ 7? U -5II^fA. 
3 5. 7u*-?ifi&m*!mfoh<0?&&* n^M2 8 7I/M3 3 0^W 
OT^OsiRNA^-r^^U— 5!i'>XfA. 

3 6. 5B«£n*siRNAj&«, 7 >^AftRNAli^ »3fc«2 8 75 

M 3 3 © V>1*nftfciBffc©s iRNAy -f 7 7 U -^I^XfA. 
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Klenow (CfcSfcfiL *i»¥HMt 



m 20-25 bp 0cDNAJSTJt£lE]JiX 

tWP-Zi/tf / Swal fl)$r>7P-~>?Sflft 

BseRI BseRI 
CGTGCAGGAGGAGACCTGCATTT3 ' 5 ' AAATGCAGGTCTCCTCCTGCACG 
GCACGTCCTCCTCTGGACGTAAA5 ' 3 ' TTTACGTCCAGAGGAGGACGTGC 

^{7P-->9"A;{75-pSwaI 



BseRI 



BseRI 



CAGGAGGAGACCTGCATTT 



N20-25 



AAATGCAGGTCTCCTGCTG 



GTCCTCCTCTGGACGTAAA 
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N20-25 



3' -AA 



N20-25 



lAA-3' 
-5'P 



T4 DNA Polymerase iCfcSspfcSfcSSHb, CIAP CfcSlIB'JVKflS 
H05 ' - |_ N20-25 \ - 3 ' 
3 • -1 N20-25 1- 5 ' OH 
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SEQUENCE LISTING 

<110> CENTER FOR ADVANCED SCIENCE AND TECHNOLOGY INCUBATION, LTD. 

<120> siRNA expression systems and methods for generating 

cells with disrupting gene functions using the systems. 

<130> SEN-A0124P2 

<140> 
<141> 

<150> JP 2001-363385 
<151> 2001-11-28 

<150> PCT/JP02/11293 
<151> 2002-10-30 

<160> 57 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 1 

gctatgaaac gatatgggc 

<210> 2 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Sequence 

<400> 2 

gcccatatcg tttcatagc 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 3 

gttcgtcaca tctcatctac 

<210> 4 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 4 

gtagatgaga tgtgacgaa 

<210> 5 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Sequence 

<400> 5 

gtgcgctgct ggtgccaac 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 6 

gttggcacca gcagcgcac 

<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



WO 03/046186 



PCT/JP02/12447 



5/3 4 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 7 

atgtacacgt tcgtcacat 

<210> 8 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 8 

atgtgacgaa cgtgtacat 

<210> 9 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 9 

gtagcgcggt gtattatac 

<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 10 

gtataataca ccgcgctac 

<210> 11 
<211> 21 
<212> RNA 

<213> Artificial Sequence 



WO 03/046186 



PCT/JP02/12447 



7/3 4 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 11 

gcuaugaaac gauaugggcu u 

<210> 12 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Sequence 

<400> 12 

gcccauaucg uuucauagcu u 

<210> 13 
<211> 22 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Sequence 

<400> 13 

guucgucaca ucucaucuac uu 

<210> 14 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 14 

guagaugaga ugugacgaau u 

<210> 15 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially- 
Synthesized Sequence 

<400> 15 

gugcgcugcu ggugccaacu u 21 

<210> 16 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 16 

guuggcacca gcagcgcacu u 21 

<210> 17 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 17 

auguacacgu ucgucacauu u 

<210> 18 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 18 

augugacgaa cguguacauu u 

<210> 19 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 19 

guagcgcggu guauuauacu u 

<210> 20 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Sequence 

<400> 20 

guauaauaca ccgcgcuacu u 

<210> 21 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
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1 2/34 

<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Sequence 

<400> 21 

gtgcgctgct ggtgccaacg ugugcugucc gttggcacca gcagcgcac 49 

<210> 22 
<211> 53 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Sequence 

<400> 22 

gugcgcugcu ggugccaacc cgugugcugu ccggguuggc accagcagcg cac 53 

<210> 23 
<211> 53 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence '.Artificially 
Synthesized Sequence 

<400> 23 

gugcgcuguu ggugucaacc cgugugcugu ccggguuggc accagcagcg cac 53 

<210> 24 
<211> 54 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 24 

gugcgcugcu ggugcucaac ccgugugcug uccggguugg caccagcagc gcac 54 

<210> 25 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1).. (19) 

<223> "t? = any one base of a, t, g, or c. 
<400> 25 

nnnnnnnnnn nnnnnnnnn 

<210> 26 
<211> 81 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 
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<400> 26 

ttcggcaggt ccggtcgacc ctgcacgcgg ccaaggccga aaaggccgcg gccgcaagca 
ggctcgaccg gacctgccga a 
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<210> 27 
<211> 119 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1).. (19) 

<223> "n* = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (101).. (119) 

<223> "n" = any one base of a, t, g, or c. 



<400> 27 

nnnnnnnnnn nnnnnnnnnt tcggcaggtc cggtcgaccc tgcacgcggc caaggccgaa 60 
aaggccgcgg ccgcaagcag gctcgaccgg acctgccgaa nnnnnnnnnn nnnnnnnnn 119 
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<210> 28 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Sequence 

<400> 28 

ggctcgagaa gcttggcgcg ccgctcttcg cgccaaaaa 

<210> 29 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 29 

tttttggcgc gaagagcggc gcgccaagct tctcgag 



37 
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1 7/3 4 

<210> 30 
<211> 195 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (39) . . (58) 

<223> "n = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (139).. (158) 

<223> V = any one base of a, t, g, or c. 



<400> 30 

ggctcgagaa gcttggcgcg ccgctcttcg 
cggcaggtcc ggtcgaccct gcacgcggcc 
ctcgaccgga cctgccgaan nnnnnnnnnn 
gccaagcttc tcgag 



cgccaaaaan nnnnnnnnnn nnnnnnnntt 60 
aaggccgaaa aggccgcggc cgcaagcagg 120 
nnnnnnnntt tttggcgcga agagcggcgc 180 

195 
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1 8/3 4 

<210> 31 
<211> 152 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (39) . . (55) 

<223> V = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (137).. (152) 

<223> V = any one base of a, t, g, or c. 
<400> 31 

ggctcgagaa gcttggcgcg ccgctcttcg cgccaaaaan nnnnnnnnnn nnnnnttcgg 60 
caggtccggt cgaccctgct tgcggccgcg gccttttcgg ccttggccgc gtgcagggtc 120 
gaccggacct gccgaannnn nnnnnnnnnn nn 152 



<210> 32 
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19/34 

<211> 152 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1).. (16) 

<223> V = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (98).. (113) 

<223> "n" = any one base of a, t, g, or c. 
<400> 32 

nnnnnnnnnn nnnnnnttcg gcaggtccgg tcgaccctgc acgcggccaa ggccgaaaag 60 
gccgcggccg caagcagggt cgaccggacc tgccgaannn nnnnnnnnnn nnntttttgg 120 
cgcgaagagc ggcgcgccaa gcttctcgag cc 152 

<210> 33 
<211> 142 
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2 0/3 4 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (24).. (42) 

<223> "n" = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (124).. (142) 

<223> "n" = any one base of a, t, g, or c. 
<400> 33 

cgcgccgctc ttcgcgccaa aaannnnnnn nnnnnnnnnn nnttcggcag gtccggtcga 60 
ccctgcttgc ggccgcggcc ttttcggcct tggccgcgtg cagggtcgac cggacctgcc 120 
gaannnnnnn nnnnnnnnnn nn 142 

<210> 34 
<211> 138 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1).. (19) 

<223> "n" = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (101).. (119) 

<223> "n" = any one base of a, t, g, or c. 
<400> 34 

nnnnnnnnnn nnnnnnnnnt tcggcaggtc cggtcgaccc tgcacgcggc caaggccgaa 
aaggccgcgg ccgcaagcag ggtcgaccgg acctgccgaa nnnnnnnnnn nnnnnnnnnt 
ttttggcgcg aagagcgg 

<210> 35 
<211> 43 
<212> DNA 

<213> Artificial Sequence 



\ 
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<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (6).. (43) 

<223> V = any one base of a, t, g, or c. 
<400> 35 

aaaaannnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnn 43 



<210> 36 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1).. (38) 



WO 03/046186 PCT/JP02/12447 

2 3/3 4 

<223> V = any one base of a, t, g, or c. 
<400> 36 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnntt ttt 43 

<210> 37 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (6).. (24) 

<223> V = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (29) . . (47) 

<223> "n" = any one base of a, t, g, or c. 



<400> 37 
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2 4/3 4 

aaaaannnnn nnnnnnnnnn nnnncgaann nnnnnnnnnn nnnnnnn 

<210> 38 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1)..(19) 

<223> V = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (24).. (42) 

<223> "n = any one base of a, t, g, or c. 
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47 



<400> 38 

nnnnnnnnnn nnnnnnnnnt tcgnnnnnnn nnnnnnnnnn nnttttt 



47 
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2 5/3 4 

<210> 39 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 39 

cccgtgccct ggcccaccct cgtg 

<210> 40 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 40 

cacgagggtg ggccagggca cggg 
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PCT/JP02/12447 



2 6/3 4 

<210> 41 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 41 

accaggatgg gcaccacccc ggtg 

<210> 42 
<211> 24 
. <212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 42 

caccggggtg gtgcccatcc tggt 



24 
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2 7/3 4 

<210> 43 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 43 

gtgcgctgct ggtgccaac 



<210> 44 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 44 

gtgcgctgct ggtgccaacc c 21 
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2 8/3 4 

<210> 45 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Sequence 

<400> 45 

gtgcgttgtt ggtgttaatc c 21 

<210> 46 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 46 

gtgcgctgct ggtgtcaacc c 



21 
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<210> 47 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 47 

gtgcggtggt ggtgggaagc c 21 

<210> 48 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 48 

gtgcgttggt ggtggcaacc c 



21 
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1 



3 0/3 4 

<210> 49 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 49 

gtgcgctcat ggtaccaacc c 21 

<210> 50 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 50 

gtgcgctgct ggtgtcaacc c 



21 



WO 03/046186 

3 1/3 4 

<210> 51 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 

<400> 51 

gtgcgctgtt ggtgtcaacc c 21 

<210> 52 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.Artificially 
Synthesized Sequence 



PCT/JP02/12447 



<400> 52 

gtgtgttgtt ggtgtcaatc c 



21 



WO 03/046186 

3 2/3 4 

<210> 53 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 53 

gtgtgttgtt ggtgttaatt c 

<210> 54 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 54 

gtgcgttgtt ggtgtttaat cc 



WO 03/046186 

3 3/3 4 

<210> 55 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 55 

gtgcgctgtc tggtgctcaa ccc 

<210> 56 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 56 

gtgtcgctgt ctggtgctca actcc 



WO 03/046186 PCT/JP02/12447 

3 4/3 4 

<210> 57 
<211> 53 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 57 

gugcguuguu gguguuaauc cgugugcugu ccggguuggc accagcagcg cac 



53 
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